A muscarinic receptor with high affinity for pirenzepine mediates vagally induced bronchoconstriction.
The nature of the putative muscarinic receptor subtypes involved in vagally mediated bronchoconstriction was examined in the rabbit model utilizing the classical muscarinic antagonist atropine and the selective antagonist pirenzepine. In vivo electrical stimulation of the cervical vagus nerves in anesthetized rabbits resulted in a reproducible increase in pulmonary resistance indicative of bronchoconstriction and a marked negative chronotropic effect on the heart. Both atropine and pirenzepine produced dose-related inhibition of these two vagal effects. Fifty percent inhibition of the vagally induced increase in pulmonary resistance was achieved with an infusion of pirenzepine that was only 8-fold greater than the equi-effective dose of atropine. In contrast, the dose of pirenzepine required to inhibit the vagally induced decrease in heart rate by 50% was 100-fold greater than the atropine dose. Thus, pirenzepine is markedly more potent in inhibiting vagally mediated bronchoconstriction than bradycardia. In vitro inhibition of methacholine-induced contraction of bronchial rings with atropine and pirenzepine yielded pA2 values of 8.86 and 6.88 respectively (95-fold potency ratio), demonstrating that the muscarinic receptors on airway smooth muscle cells that mediate contraction are not of the pirenzepine-sensitive subtype.